Hypoleptinemia in patients with anorexia nervosa: loss of circadian rhythm and unresponsiveness to short-term refeeding.
Leptin is a protein encoded by the ob gene that is expressed in adipocytes and regulates eating behavior via neuroendocrine mechanisms. Plasma leptin levels have been shown to correlate with weight and body fat in normal, obese and anorexic subjects. In the last of these populations, the dynamic profile of plasma leptin levels during short-term refeeding has never been assessed. We thus investigated basal plasma leptin levels in 29 female patients with anorexia nervosa (AN) (age 21.9 +/- 1.4 years, body mass index (BMI) 15.2 +/- 0.3 kg/m2) and in 80 normal female controls (age 21.2 +/- 0.2 years, BMI 20.3 +/- 0.3 kg/m2, mean +/- S.E.M.). Basal plasma leptin levels in AN were decreased by 77% compared with controls (2.5 +/- 0.2 vs 11.1 +/- 0.7 ng/ml, P < 0.0001). In both AN subjects and controls, plasma leptin levels correlated significantly with BMI (r2 = 0.448, P < 0.0001 and r2 = 0.339, P < 0.0001 respectively). Five AN patients (four female, one male, age 22.0 +/- 4.7 years, BMI 14.2 +/- 0.4 kg/m2, body fat 4.3 +/- 0.9 kg or 11.0 +/- 1.9% of body weight, basal metabolic rate (BMR) 958 +/- 122 kcal/day) were studied during a 3-day refeeding period and compared with eight control subjects (two male, six female, age 25.7 +/- 1.2 years, BMI 21.3 +/- 0.8 kg/m2, body fat 15.1 +/- 0.9 kg or 24.6 +/- 1.7%, BMR 1455 +/- 78 kcal/day) submitted to 36-h fasting. The amount of calories administered was based on BMR + 20% (carbohydrate 60%, protein 17%, fat 23%). In contrast to the rise in leptin levels that occurred during refeeding after a prolonged fast period in normal subjects, plasma leptin levels remained low and unchanged throughout the 3 days of renutrition in AN patients. The circadian rhythm of leptin was also completely abolished. This contrasted with the preserved circadian variations of cortisol, whose mean levels were increased. In conclusion, we confirmed that plasma leptin levels are low in AN and correlate with body weight. We further demonstrated that plasma leptin levels do not respond to short-term refeeding in anorexic patients in whom circadian variations are not restored, which suggests that the acute regulation of leptin by positive changes in energy balance is not preserved under a critical threshold of body fat.